-The performance of a compact circular polarization (CP) textile antenna is presented. The design is based on the traditional CP rectangular truncated patch antenna. Four slits are introduced at every edge of the rectangular truncated patch antenna to make it compactness. Simulated results show that the proposed antenna can have an antenna reduction of about 18% compared to the traditional one. A good bandwidth (2.40 GHz -2.50 GHz) with axial ratio (AR) bandwidth (2.41 GHz -2.44 GHz) and gain of 5.70 dB is presented. This antenna is suitable for application of wireless monitoring communication system and Wireless Local Area Network (WLAN) application.
I. INTRODUCTION
The circular polarization (CP) microstrip antennas are wellknown and widely used for wireless communication system since it can received the signal in any orientation of transmitter (TX) and the receiver (RX). Traditionally, the CP can achieved by truncating a pair of patch corner at the single feed of the square microstrip antenna as reported in [1] [2] . Modern technology requires the antenna in more compact and also applicable body worn application. The compact CP antenna for many applications has been discussed in [3] [4] for suits with compact devices.
The number of wireless wearable application is continuously increasing and attracted more report related to the wearable antenna. The conditions of lightweight and low cost attracted to more invention of wearable antenna by the researcher to integrate into a garment. There are several reports presents the application of textile antenna for WLAN, Global Positioning System (GPS), and energy harvesting system [5] [6] . This paper discuss the performance of the compact CP textile antenna for WLAN and wireless monitoring communication system. The denim material is chosen as the substrate material due to low cost material. The antenna is designed using traditional truncated patch and introduced the slits at each corner of the patch to perform circularly polarized conditions. The performance of the traditional CP truncated textile antenna and compact CP antenna in term of return loss, axial ratio and gain also presented. The antenna is design to cover the 2.4 GHz wireless networking band to suit with further applications. The antenna is simulated using CST Microwave Studio. Figure 1 shows the configuration of traditional method by truncating a pair of patch corner and known as Antenna 1 while Antenna 2 as the proposed compact CP antenna is shown in Figure 2 . The textile material, denim, is employed as a substrate with a dielectric constant, ε r of 1.7, loss tangent, tan δ of 0.085 and thickness, t = 1.6mm. The complete dimensions for both antennas are shown in Table 1 . The characterizations of permittivity and loss tangent for denim textile are determined by the open ended coaxial probe method as mention in [6] .
II. ANTENNA DESIGN
The dielectric substrate was sandwiched by a full ground plane at the bottom and a radiating patch at the upper layer. An equally length, l and width, w of slits are inserted at the four patch corners, along the directions of θ=45 o . The truncated corner at patch also equally length of ΔL. For achieving a right-hand CP, a single fed is located at fd from origin along the y-axis. The fed also can locate along x-axis at same location of fd if we want achieve a left-hand CP. 
III. RESULT AND DISCUSSION
This section discus the performances of the return loss, the axial ratio and the radiation pattern of the Antenna 1 and Antenna 2 with comparison analysis between them. Figure 3 shows the simulated return loss for both antennas at 2.45 GHz. As can be seen, the Antenna 1 has quietly wide bandwidth compared to Antenna 2. Antenna 1 has bandwidth of 6.6% (2.34 GHz -2.5 GHz) while Antenna 2 has operating frequency from 2.40 GHz to 2.50 GHz or 4.1% bandwidth. The insertion of slits at each corner of patch may degrade the bandwidth of the antenna. However, the performance of Antenna 2 is still under ISM band and also gives the reducing of antenna's sizes.
The simulated axial ratio of the Antenna 1 and Antenna 2 are presented in Figure 4 . The antenna is defined as CP antenna when the axial ratio bandwidth is below than 3 dB. Both antennas have good performance in term of Axial Ratio where it radiated as CP at 2.43 GHz. Antenna 1 has axial ratio bandwidth of 1.25% (2.40 GHz -2.43 GHz) while the Antenna 2 give axial ratio bandwidth from 2.41 GHz to 2.44 GHz or 1.25%.
The simulated radiation patterns in E and H plane for both antennas using textile material are shown in Figure 5 .
The traditional CP truncated antenna shows the directive radiation pattern at frequency 2.43 GHz with gain of 6.45 dB. The gain of 5.70 dB with directive radiation pattern also obtained from the proposed compact CP antenna. The summary of the antenna's performances are shown in Table  1 . 
IV. CONCLUSION
The performances of the compact CP textile antenna in term of return loss, axial ratio, radiation pattern and gain has been presented and compared with the traditional CP truncated antenna. The slit is introduced at the traditional CP truncated antenna to reduce the antenna's sizes. A good simulated operating frequency bandwidth (2.40 GHz -2.50 GHz) with axial ratio (AR) bandwidth (2.41 GHz -2.44 GHz) and gain of 5.70 dB is presented. The proposed antenna also shows the 18% reduction in term of sizes compared to the traditional CP rectangular truncated patch antenna. The antenna is proposed for WLAN and wireless monitoring system.
